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Outline

Only CDF new results: L ~ 2 flo'!
SY searches:
d/qg inclusive production
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FERE HAS seecnep wP. ™

B, = n'w
Extra-dimension and signatfure based searches:
e elalel s
vy + B and jet + E;
di-jet resonances

v see Cuenca’s talk including non-sm Higgs results
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Exact cancellation between
fermion and boson loops for higgs

e Elegant solution to hierarchy problem
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SUSY must be broken = model dependent
phenomenology:
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v’ could provide strong dark matter

candidate Cross Sections for SUSY processes

v' also good framework for unification of at the Tevatron
forces
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J=0 J=1/2

Typical mMSUGRA spectra

MmSUGRA Framewcjrk

e SUSY breaking is gravity mediated.

e Only five free por.cme’rers (MSSM has >100):
Mo, M, o, tanP, Ag, sign(u).

 Masses unified at GUT scale: TeV spectrum
derived with RGEs.

e Squarks and gluinos heaviest, neutralino is the
LSP.

e R-Parity conserved: sparticles produced in
pairs, LSP is stable.

* Typical signature at colliders: large fransverse
energies and large ;.
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Inclusive search for g/ G (N =

15 SUSY and Background Cross-Sections

v' Pair production of
gluinos and squarks o i

Bottom
[

v mSUGRA signature with
energeftic jets of hadrons
and large E; (x°)

* Difficult search: huge background
reduction required

e« Beam-gas and cosmics contamination L=1.1fb"
reduced with basic clean-up cuts [ whole dataset

.QCD C]ﬂd W/Z"'jeTS producﬂon 1 after cleanup cuts

after final cuts
* Irreducible top and Z-vv background

e Specific cuts for SM background reduction

*SM background estimated from Monte Carlo

1 1 3
MET [Gev] 10
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Inclusive search for g/ G () -

e MSUGRA scenario with Ag=0, tanp=5 and sign(u)<0.

CDF Run Il Preliminary ) |
I

LN e e Scan across Mz/Mz plane via variation of My and M
- o8 g/ Vg 0 1/2
° v

o Jet multiplicity depends on Mz and Mz:
3 analyses developed for best sensitivity

solution e At least 2, 3 or 4 jets required in the final state

FNAL Rurf! o Selection opfimized using ¥, E;(jefs) and H,=2E(jefs)

events in 2.0 fb-! DATA SM Expected
> 4 jets 45 48 + 17

" Mo (GeVic) > 3 jets 38 37 =12

> 2 jets 18 16 +5

LEP1+2

Good agreement DATA - SM

N. =2 Er>70, Hr>330 CDF Run Il Preliminary N_.>3 Er>70,Hr>330 CDF Run Il Preliminary N_.=>4 Er>70,Hr>280 CDF Run Il Preliminary

Jet — Jet =

—e— Data(L=2.0fb") - —e— Data(L=2.0fb") i —e— Data(L=2.0fb")
—L —— QCD + non QCD Bkg. u —— QCD + non QCD Bkg. = — QCD + non QCD Bkg.

non QCD Bkg. non QCD Bkg. [ |_\— non QCD Bkg.
I | Total Syst. Uncertainty

Total Syst. Uncertainty Total Syst. Uncertainty
—— Bkg.+Sig. M, =349 GeVi/c? —— Bkg.+Sig. M, = 249 GeV/c? — L —— Bkg.+Sig. M = 287 GeV/c?
M., = 438 GeV/c®

M, = 385 GeV/c® M, = 270 GeV/c®
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missing-E;[GeV] missing-E;[GeV] missing-E;[GeV]
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Inclusive search for g/ q

95% C.L. Exclusion limit on M;M; and MyM, , planes

e When Mg=Mz = M > 392 GeV/c2 e LEP limit improved in the region

: where 75<My<250 and 130<M, ,<170
« M; <280 GeV/c? excluded in any case GeV/c?

CDF Run Il Preliminary L=2.0 fb™ y
[T T T T T T T T CDF Run Il Preliminary L=2.0fb

- observed limit 95% C.L. S S L N B S B O B O B B B
| |[min[m(z,),m(,)] <m(;(‘,)) Theoretical uncertainties — observed limit 95% C.L.
= === expected limit included in the calculation of the limit ..., expected limit

A,=0, tanp=5, u<0 -~
7 é [+

I|Ill|

‘%
7’ %’Q . . .
v MET+jets inclusive

z
. .“I/l‘ - " A°=0, tanﬁ=5, Ll<0

Il||l

no mSUGRA
solution

-
o
o

M., (GeVic)

FNAL Run |

no mSUGRA
LEP1+2 solution

200 o 300 »» 400 o 500 T
200 300 400 M, (GeVic’)
ME (GeVic))
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XK 1N trllepton events (/) 1y

2-leptons . NN

CDF Runll PrellmlnaryJ.Ldt 2.0 fb" 1_ |
control region ¢

Lanans—y,°
—s— Data

Drell-Yan

. Dibosons

tt

NEvents / 2 GeV

L1 L T PO A A A L]
80 100 120 140 160 180 200
Missing E; (GeV)

3-leptons MSUGRA associated ¥0%= production.
confrolregion | Signature is 3 leptons + E;

CDF Run ll Preliminary,ILdt =2.0fb"

Search for 32y

+ Dan Multiple SM backgrounds (MC estimated):

Drell-Yan

I oo  3real leptons: tt, WZ and ZZ

tt

I P epion * 2real leptons + fake: DY, WW, W+jefts

5 exclusive channels with 3-leptons or
2-leptonstiso-track selections

T IIIIIII

NEvents / 16 GeV/c?

T T llll]ll

T IIIIIII

Large number of control regions
80 100 120 140 160 180 defined to check Monte Carlo SCImp|eS

Highest Invariant Mass(GeVlc )

T
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9% 1N trilepton events (/1)

CDF Run I Preliminaw,ILdt =2.0fb"

~Z

channel DATA  SM Expected

Search for 75y}
—— Data
Drell-Yan

trilepton 0.88 +0.05 = 0.13 B oo

(3 channels)
- Fake lepton

dilepton + track " . — Signa
(2pchannels) 5.5%0.7=0.9 .

NEvents / 10 GeV

. _ - .y . b
CDF Run Il Prellmlnaryj Ldt=2.0fb Search for \ 1 \

) .
)
- I.l..l

LEP direct 0 20 40 60 80 100 120 140 160 180 200
Theory o, ,XBR Missing E; (GeV)

Theory o, oXBR Uncertainty
95% CL Upper Limit: expected

Expected Limit £ 10 Good agreement between SM and

Expected Limit+ 2 ¢

95% CL Upper Limit: observed DATA in the five signal regions
mSUGRA m,=60, tan(p3)=3, A0=0, (n)>0

-
(=2]

—

)xBR(3 leptons) (pb)

Xy

Limit on mMSUGRA chargino mass
has been extracted combining five
signal regions:

M(x°) > 140 GeV/c?

» LEP direct limit improved.

0
0(7_66

Chargino Mass (GeV/c?)
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B —utu decags (D

CDF Il Preliminary (2 fb™)
- = - a an,m ™

A = =

Sensitive 1o new physics: if no observation
= can strongly constrain SUSY models

M,/ GeVic?
0
o

O
)

MSSM

SM prediction:
HY/A° BR = 3.42 x107
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SUSY enhancement
«(tfanp)°

3.
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~ tan®B
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* Data sample dominated by random : St
combinatorial background NeuralNet Output (NN)

o

* Extract signal with Neural Net based
discriminant

- CDF Il (21

— MC Signal

B, and B, considered separafely: Data Sideband

Fraction per 0.01

B.~uuw 3 observed evenfts (3.6+/-0.3 exp.bkg.)
Byouu 6 observed evenfts (4.3+/-0.3 exp.bkg.)

1 |

No significant excess = exclusion limit 9z we e R output)




gs*WW clecags (1) =

Br(B.-uu)<5.8x10° o CL
[(Byoup) <0.8x10% @957% C Constraints on
Br(By ~un)<1.8x10° @ 95% CL MSUGRA plane

95% CL Limits on B(Bs — uu) mSUGRA at tang=50
S Arnowitt, Dutta, et al., PLB 3538 (2002) 121
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New Physics ||
V
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Standard Model Expectation ||

L | BE AL
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10 100
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jet + ET

Compactified Large Extra Dimension models (LED) 2 ICDF Run||F;rel|ilr11in;|-ly,lz_0|ftl)'1l

predict direct production of Gravitons: 24, 7wy
: . Woelu/t oy

q_q_)gGKK' qg_)qGKKI QQ*QGKK vy, losty

qa G %% I Non-Collision
>V Ixk .@ | / 7 )/,

7
W/Zy, lost e/p/t
Q G, would leave the detector unobserved: ‘
sighature with large E,. 2

O CDF observes no excess with respect to the SM B0 80 100 120 140 160 180  >180
= limits on LED fundamental mass scale (Mp) Missing E; (GeV)
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Events/Bin

7

N
Qo

| | — .
CDF Run Il Preliminary 7 | _ —— Data

e ooFyeE owy ] i —— SM Prediction
P COF et +B, (1.1f07) | :
---- LEP Combined

-
(2]

—
~

CDF Il Preliminary (1.1 fb'1)

-
N

M, Lower Limit (TeV)
Events / 10 GeV

3 4 5
Number of Extra Dimensions Missing E, (GeV)
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Jet mass resonance search

CDF Run II Preliminary, 1.13 fb™" CDY Run IT Preliminary, 1.13 “’ .

indf 1616717
Prob 0.5127

w
™

-

93 CLIlmtts (W)

excited
Eé6 diquark quark

~—&— 95% CL limits (Z)

—
o
]

do / dMijj [pb/(GeV/c?)]

Axigluon

v

o x Br x Acceptance (|Y1,2|<1) (pb)

%
P A RRTRRI BC N
1000 1200 14002
M" [GeVicT]

d Dijet mass spectrum sensitive & g —— Mass [GeVic’
to new high mass particles L st ans CDF Run If Prelminary, 113 "
decaying into dijets.

4 Large QCD background
estimated from data.

(Data - Fit) / Fit

e 95% CL Ilmns (for Techmrho R-SG

s, =t 95% CL limits (for the others)

=== Technirho :
s RS G (kT 0.1)

— Excited quark

* search for resonances by fitting
the measured dijet mass.

* NO resonance found = set upper
limits on new particle production
Cross sections.

(Data - Fit) / Error

Axigluon'Cclorofn
E6diquark

BN Lo N Wwe
UL AL LA 1 LR RLLES LRl LA

—
AL T

o % Br x Acceptance (|Y1,2|<1) (pb)

—
Q
—
TIy

Some excluded mass windows:

Excited quark m = 260 - 870 GeV
Color-octet technirhom =260- 1110 GeV
Axigluon m = 260 - 1250 GeV

E¢ diguark m = 260 - 630 GeV

—_
S
ro

exclusions up to 1.25 TeV
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w+P. and yy+v -

signature based search: ekl ararade
v'Sensitive to wide range of new physics models final state:
i S
High m’rggrc’red !]umlnosﬁry e
yy+t with 2.0 fb o 2>y

W"‘ET with 1.2 fb! (2 fo' update expected soon) OE‘N?SOBTrS

v'Backgrounds estimated from data.
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Search for yy+E,, Signal sample
T | 1 T ] I | T L] I T 1 I ¥ ] T 1
CDF Run il Preliminary, 1.2 fh'?—g

- Data Z
I QCD + fake #, 3
[ ey events .
I Non-Collision

Events/5 GeV
Illl'ﬂq LILLL TTT

£ AT NRURY BT FTUW PR 41 = B i J
0 50 100 150 200 250 300 350 400 5 10 15 20 25 30 35 40 45 50
Ht (GeV) Missing Et (GeV)

Search foryy + X, X =1 : Seavl'ch ‘for-,(«/ +|x,x=r
! LR R TR T ¥ “"""‘l""", ERSA LI RS IR RREE

T T
CDF Run Il Preliminary 2014 pb™ 1 - flnFR n Il Preliminary 2014 pb

m— Standard Model m— Standard M

-
N
T T

Events/15 GeV/c?
>

_lnmﬂ iliuﬂ] lzzuﬂ llt|u£ ] gug‘ tllﬂuf I

 —

J +

Clov oo b Lo bty J —u N PR PN FRETE RN EETT ey W
20 40 60 80 100 120 140 850051152725 3 35 4 45
vy Mass (GeV/c) N Jets, Et>15 GeV

Good agreement DATA - SM

L E 0 w0 0 example of GMSB
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Summarg

@ CDF has a wide and exciting program of searches
for physics beyond the Standard Model.
@ Results with 2 fb! of DATA have been presented.

x SUSY searches
X exira-dimension searches
X signature based searches

X resonances
X

® No evidence of new physics yetf...
Tevatron will deliver 7 fbo! by the end of Run |l
LHC scheduled to start operations this year

Discovery of new physics could be
just around the corner




